This study examined the network of relationships between sport ability beliefs, achievement goals, self-determination and female students' enjoyment in school physical education (PE). Female secondary students (n = 343) from a single-sex secondary school in Singapore participated in the survey. They were assessed on sport ability beliefs, goal orientations, relative autonomy, perceived competence and enjoyment in PE. The findings established that incremental belief predicted task orientation. In addition, relative autonomy, task orientation and perceived competence had strong and direct impact on enjoyment. Overall, the present study offers some insightful thoughts for promoting enjoyment for girls in PE and physical activity.
rates and higher drop out rates among girls than boys in school sport (e.g. De Knop et al., 1996; Schofield et al., 2002) . Malaxos and Westwood (1997) established that the attrition rates for school sport remained very high, with almost 60 percent of females dropping out by the age of 15. Therefore, there is a need to increase our understanding of motivational determinants associated with physical activity in youth, particularly among female participants. The purpose of this study was to examine young females' motivation towards PE in schools using a combination of sport ability beliefs (Biddle et al., 2003a; Dweck, 1999; Wang and Biddle, 2001) , achievement goal theory (Duda and Hall, 2001; Nicholls, 1989) and self-determination theory framework (SDT; Deci and Ryan, 1985; Ryan and Deci, 2000a, 2000b) . Wang and Biddle (in press) have shown that integrating these three theories could provide a comprehensive explanation of young people's physical activity behaviour.
Sport ability beliefs
Research investigating the motivation of children and youth in physical activity has shown that the beliefs people hold about their ability could be one of the major influencing factors . For example, girls may not like sport or exercise because they have a pre-existing belief that they are not 'cut out' to be sporty people. This is closely linked to two different ways in which people construe ability in achievement settings such as sport and PE classes.
According to Dweck and her colleagues (Dweck, 1999; Dweck and Leggett, 1988; Hong et al., 1995) , some people see ability as an acquirable skill that can be increased through practice and effort. People with this incremental theory adopt a learning or task goal in skill development. They tend to view mistakes as part of learning and seek challenges that provide opportunities to increase their skills and competencies. In contrast, some people view ability as a capacity or fixed entity, and they cannot do very much to change that inherent aptitude. These people tend to adopt a performance or ego goal, and they strive to establish how much ability they have compared with others. In doing so, they prefer tasks that demonstrate their superiority and avoid tasks that show up their inadequacy. High effort exertion is seen as low ability, so easy tasks are preferred. When faced with obstacles, children with entity beliefs tend to show detrimental performance, and negative affect and cognitions. In comparison, those with incremental beliefs tend to show more adaptive motivational patterns, such as persistence, positive affect and effective problem-solving strategies (Dweck, 1986; Mueller and Dweck, 1998; Wang and Biddle, 2001) .
In physical activity settings, Wang and Biddle (2001) found that high incremental belief was one of the key factors affecting intrinsic motivation towards PE. Entity or fixed belief, however, resulted in less adaptive motivational profiles. They also found that girls tended to be over-represented in the less adaptive motivational profiles as compared to boys. For example, the 'amotivated' cluster was 65.5 percent female and the 'poorly motivated' cluster was 66.3 percent female, while males were over-represented in the 'highly motivated' cluster (66.8%). The less adaptive profiles were characterized by low task orientation, low incremental beliefs, high entity beliefs, low perceived competence, low RAI and high amotivation, while the highly motivated profile had the opposite pattern.
Typically, sport ability beliefs are assessed through the use of the Conception of the Nature of Athletic Ability Questionnaire (CNAAQ; Sarrazin et al., 1996) . In a recent psychometric study, Biddle et al. (2003a) revised the original six first-order factor measurement model (Learning, Improvement, Specific, Gift, Stable and General) to four first-order factors (Learning, Improvement, Stable and Gift) and two higher-order factors (Incremental and Entity), using confirmatory factor analysis. That is, entity beliefs were underpinned by stable and gift beliefs, and incremental beliefs were underpinned by learning and improvement beliefs. They named it CNAAQ-version 2. In addition, they also found that entity and incremental beliefs predicted ego and task goal orientations, respectively. A recent study that examined the cross-cultural validity of the CNAAQ-2 between British and Singaporean samples found that the measurement tool had an invariant factor form and structure, as well as cross-cultural applicability . However, the relationship between the latent means seemed to differ between the two countries. As this was the only study involving an Asian sample, further examination of the CNAAQ-2 among Singaporean samples is warranted.
Achievement goal theory
The major theoretical tenet of achievement goal theory is that individuals strive to demonstrate ability and to avoid displaying incompetence in an achievement context. Thus, individuals are assumed to differentially endorse two different and subjective ways of defining success and failure, and judging their competence (Nicholls, 1989) .
A task-oriented person tends to define success or judge his or her competence in a self-referenced manner, based on self-improvement or investing effort in task mastery. In contrast, an ego-involved person tends to define success in a normative fashion. Here, one aims to beat others or to outperform others with less effort. It is hypothesized that task-oriented individuals, regardless of their levels of perceived competence, exhibit positive or adaptive motivated behaviour. Similarly, ego-oriented individuals with high perceived competence should also have adaptive motivational patterns (Dweck, 1986; Nicholls, 1984 Nicholls, , 1989 . However, those with low perceived competence are likely to exhibit maladaptive motivational responses.
A recent systematic review on the correlates of achievement goal orientation was conducted by Biddle and his colleagues with a total of 98 studies and 110 independent samples (N = 21,076) (Biddle et al., 2003b) . The results support the positive consequences of task orientation for motivation, while an ego orientation may not be ideal for the promotion of students' interest and motivation.
In Biddle et al.'s review (2003b) , it was found that self-reported positive affect (such as enjoyment, satisfaction and pride) had a moderate-to-large positive association with a task orientation but no relationship with an ego orientation. Furthermore, negative affect had a small negative association with a task orientation but no relationship with an ego orientation. However, the experimental study done by Spray et al. (2006) established that task and ego involvements affected the markers of intrinsic motivation. This shows that achievement goals are important variables to consider when examining motivational determinants.
According to the theories, sport ability beliefs are seen as antecedents of achievement goals (Biddle et al., 2003a; Dweck, 1999; Dweck and Leggett, 1988) . Spray and his colleagues (Spray et al., 2006) provided support for the causal links between conceptions of sport ability and situational achievement goals. Using a field experimental design, they induced entity and incremental beliefs among 123 secondary school students in a sport task. Achievement goals were measured before and after failure. The results showed that the participants in the incremental group were more likely to adopt learning goals than the participants in the entity group, while the entity group was more likely to adopt comparison goals than the incremental group and the control group. Ability attributions for failure were stronger for the entity group than the incremental and control groups.
Self-determination theory
Motivation is not a simple dichotomous concept. In the self-determination theory proposed by Deci and Ryan (1985; Ryan and Deci, 2000a, 2000b) , motivation is proposed to be a multidimensional concept. They presented a more differentiated view of motivation to explain the perceived forces that regulate human behaviour. On one side of the self-determination continuum, intrinsic motivation represents the motivation when one is doing something for its own sake and not for external rewards. On the other side of the continuum, extrinsic motivation is doing something as a means to an end. A state of amotivation also exists as one of the regulatory processes in self-determination theory. It refers to the relative lack of motivation, where an absence of contingency between actions and outcomes is perceived and reasons for continuing involvement cannot be found Vallerand and Fortier, 1998) . According to Deci and Ryan (1985) , amotivation is labelled as the 'external boundary' of extrinsic motivation, and is seen as similar to feelings of helplessness.
The self-determination theory also posits that there are at least three main types of extrinsic regulatory processes: external regulation, introjected regulation and identified regulation. External regulation is characterized by behaviour that is controlled by external forces, such as rewards or punishments. Introjected regulation is behaviour controlled by internal pressure to act, such as avoidance of guilt and shame. Identified regulation involves acting out because behaviour is seen as personally important. It should be noted that Deci and Ryan (1985) also included integrated regulation as the most self-determined form of extrinsic motivation in the continuum. However, this regulation is developmentally less appropriate for children and adolescents (Vallerand and Fortier, 1998) . In addition, all the instruments measuring behavioural regulations in sport and exercise settings, including Perceived Locus of Causality (Goudas et al., 1994) which was adapted from Ryan and Connell's (1989) Self-Regulation Questionnaire; Sport Motivation Scale , Behavioural Regulation in Exercise Questionnaires (Mullan et al., 1997) did not include integrated regulation. Therefore, integrated regulation was excluded in this study. Ryan and Connell (1989) suggested that these different types of motivation lie along a continuum of relative autonomy (self-determination continuum), ranging from least self-determined to highly self-determined, in the order of: external, introjected, identified and intrinsic. A Relative Autonomy Index (RAI) can be computed by weighting each subscale. Positive RAI indicates more self-determined regulation, whereas negative RAI indicates more controlling regulation. Koestner and Losier (2002) argued that, although the use of RAI may mask the relative contribution of each type of motivation, it does provide useful information about the 'big picture'.
Self-determination theory is closely linked to achievement goal theory (see Ntoumanis, 2001) . Studies have shown that variations in achievement goals impact on different degrees of self-determination. For example, task orientation is linked to intrinsic motivation or more self-determined motivation, whereas ego orientation is associated with more controlling type of behavioural regulation Ryan, 1987, 2000; Wang and Biddle, in press ).
The present study
The three theories reviewed provide support that sport ability beliefs are antecedents of achievement goals, and achievement goals are linked to different types of behavioural regulation (e.g. Biddle et al., 1999; Sarrazin et al., 1996; Wang and Biddle, 2001; Wang et al., 2002) . For example, incremental beliefs lead to task orientation, and entity beliefs underpin the adoption of ego orientation (Biddle et al., 2003a; Sarrazin et al., 1996; Spray et al., 2006; Wang et al., 2002) . Task orientation is directly linked to intrinsic motivation, while ego orientation is linked to extrinsic motivation (Duda et al., 1995; Spray et al., 2006; Wang et al., 2002 ). However, not many studies have specifically examined girls' motivation towards PE, especially in the Asian context. There are concerns about girls' and young women's interest and participation in physical activity (Van Mechelen et al., 2000) , and research that focuses on girls specifically may shed light on potential areas for intervention to enhance the motivation of adolescent girls for physical activity. Therefore, the purposes of the present study were: 1) to examine the factorial validity of the CNAAQ-2, and 2) to examine the network of relationships between sport ability beliefs, achievement goals, self-determination and girls' enjoyment in PE among a sample of female secondary school students in Singapore.
It was hypothesized that incremental beliefs predict task orientation, and entity beliefs predict ego orientation. Based on Biddle et al.'s (2003a) findings, we also hypothesized that entity beliefs negatively predict RAI and perceived competence. In line with the theories and results of past research, task orientation is thought to have a direct positive impact on enjoyment. According to the operational definition of SDT, enjoyment can be used as the indicator of intrinsic motivation (Deci and Ryan, 1985) . Furthermore, it was hypothesized that goal orientations directly affect perceived competence, which in turn influences enjoyment. These paths were predicted as perceived competence moderates the effects of achievement goals. Although the link between task orientation and perceived competence may not be in accordance with the theoretical predictions of Nicholls (1989) , previous studies (e.g. Biddle et al., 1999; Lintunen et al., 1999) have consistently found the existence of the link between task orientation and perceived competence. This may be due to the way perceived competence is being measured. In the perceived competence subscale (PSPP-PC; Fox and Corbin, 1989) , one of the items is 'I feel that I am one of the best when it comes to joining in sport activities'. This is a norm-referenced competence, whereas another item is 'I am quite confident when it comes to taking part in sports activities', which measures self-referenced ability. Individuals can interpret competence in a self-referenced way, as well as normatively. Since this subscale is used in the current study, we hypothesized that both goals are linked to perceived competence. In addition, perceived competence and task orientation are positively related to self-determination (Ntoumanis, 2001; Standage et al., 2003) , which in turn positively predicts enjoyment. Ego orientation, on the other hand, negatively predicts RAI (see Figure 1 ).
Methods

Participants and procedure
A total of 343 female students from a single-sex secondary school in Singapore participated in the survey. In Singapore, English is the first language in all schools. All the participants were attending Secondary Two levels (equivalent to Year 8 of United Kingdom). All the students ranged in age from 12 to 14 years (M = 13.51; SD = .37). Permission for the study was sought through the Principal and Head of PE department. Students were told that participation in the survey is voluntary and they were free to withdraw at any time. No pupil refused to take part. Questionnaires were administered in quiet classroom conditions with the presence of research assistants. When completing the questionnaire, participants were informed that there were no right or wrong answers. They were assured of the confidentiality of their responses, and were encouraged to ask questions if necessary.
Measures
Achievement goal orientations
Students' dispositional goal orientations were assessed using an established English version of the Task and Ego Orientation in Sport Questionnaire (TEOSQ; Duda and Nicholls, 1992) . The stem for the 13 items was 'I feel most successful in physical education when . . .'. There were seven items measuring task orientation (e.g. 'I learn a new skill and it makes me want to practise more') and six items measuring ego orientation (e.g. 'I can do better than my friends'). Answers were given on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Sport ability beliefs
The 'Conceptions of the Nature of Athletic Ability Questionnaire, Version 2' (CNAAQ-2; Biddle et al., 2003a; Wang and Biddle, 2001 ) was employed to examine females' incremental and entity beliefs. Incremental beliefs were assessed through two subscales, 'Learning' (3 items, e.g. 'to be successful in sport you need to learn techniques and skills, and practise them regularly') and 'Improvement' (3 items, e.g. 'how good you are at sport will always improve if you work at it'). Entity beliefs were also measured through two subscales, 'Stable' (3 items, e.g. 'it is difficult to change how good you are in sport') and 'Gift' (3 items, e.g. 'to be good in sport you need to be naturally gifted'). Responses were made on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Relative autonomy index (RAI)
The Perceived Locus of Causality (PLOC) scale developed by Goudas et al. (1994) was used to assess four types of regulatory styles in the PE context. The stem for all the items was 'I take part in PE . . .'. External regulation (e.g. 'because I'll get into trouble if I don't') and introjected regulation (e.g. 'because I'd feel bad about myself if I didn't') were assessed through four items each. Identified regulation (e.g. 'because I want to improve in PE') and intrinsic regulation (e.g. 'because PE is fun') were measured through three items each. Responses were also made on a five-point scale, similar to the CNAAQ-2. An overall relative autonomy index (RAI) was calculated by using the following procedure: external regulation x (-2) + introjected regulation x (-1) + identified regulation x (+1) + intrinsic regulation x (+2). This serves as an indicator of a person's motivational regulation, with positive scores indicating more autonomous regulation (i.e. self-determined) and negative scores more controlling regulation (RAI has a range of -12 to 12).
Perceived competence
The sport competence items from the children's version of the Physical SelfPerception Profile (PSPP-PC; Fox and Corbin, 1989) were administered. Example items included 'some people feel that they are good when it comes to playing sport in PE' and 'some people are quite confident when it comes to taking part in sports activities in PE'. Responses were given on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). The internal consistency of this subscale was .82.
Enjoyment
The enjoyment subscale of the Intrinsic Motivation Inventory (IMI; McAuley et al., 1989 ) was adapted to assess enjoyment (5 items, e.g. 'I usually enjoy playing sport in PE'). The items were measured on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree). Cronbach's alpha for enjoyment was .90. 
Data analysis
To examine the psychometric properties of the measurement tools, we conducted confirmatory factor analyses (CFAs) on the TEOSQ, CNAAQ-2 and PLOC. The internal consistency coefficients of the scales were computed. Descriptive statistics and the Pearson product-moment correlations of the main variables were tabulated.
The network of relationships between the sport ability beliefs, goal orientations, RAI, perceived competence and enjoyment in PE was examined through EQS for Windows 6.1. We used a full latent variable model rather than a structural model. To reduce error correlations between multiple indicators and to facilitate interpretation, three items were randomly selected to represent a latent variable. For the three indicators of RAI, we used four weighted items to form each indicator, in accordance with previous latent variable models using these indices (e.g. Niemiec et al., 2006) . A total of 21 indicators, representing seven latent factors, were used to represent the hypothesized structural model (see Figure 1) .
In the initial analyses, there was no evidence of multivariate non-normality in the distribution (skewness and kurtosis < ± 1, Mardia's coefficient = 89.46, normalized estimate = 25.58). Therefore, the Maximum Likelihood method was used as the estimation method.
In examining model fit of the CFA and the full latent model, a few fit indices would be reported. The most basic is chi-square, indicating the degree of discrepancy between the observed covariance matrix derived from the data and that predicted by the model. A small and non-significant chi-square indicates that the null hypothesis that the tested model fits the data cannot be rejected. However, this value is dependent on the sample size and is not sensitive to model complexity (Kelloway, 1998) . Consequently, other indices of fit provided by EQS need to be considered when evaluating the adequacy of the models. These are: χ 2 /df, Normed Fit Index (NFI); Comparative Fit Index (CFI); Goodness-of-Fit Index (GFI); Adjusted GFI (AGFI); Standardized Root Mean Squared Residual (SRMR); and Root Mean Squared Error of Approximation (RMSEA). The NFI is computed using the difference between the chi-square value for the proposed model and the null model. In the null model, the covariances in the covariance matrix for the latent variables are all assumed to be zero. CFI assesses the lack of fit based on the noncentrality measure of a target model compared to a null model. GFI and AGFI are indexes of absolute fit, that is, a measure of the proportion of variance and covariance that the proposed model accounted for. AGFI adjusts the GFI by taking into account the degree of freedom in the model (Hoyle and Panter, 1995) . Hu and Bentler (1999) recommend values close to .95 as indication of good fit to the data.
The SRMR is the standardized difference between the implied and the observed covariance matrices. The RMSEA is also based on the analysis of residuals and compensates for the effects of model complexity. For these two indices of model fit, values close to .08 indicate a good fit to the data (Hu and Bentler, 1999) . Recently, Marsh et al. (2004) caution about overgeneralization of Hu and Bentler's (1999) recommendations. They suggest that the indexes are more effective at identifying differences in misspecification based on comparisons of nested models, rather than model fit. In assessing model fit, the traditional chi-square statistic may outperform these indexes.
In addition, model modifications can be investigated through the use of the Wald and Lagrange Multiplier Tests (LMT). The Wald test assesses whether any free parameters of a model can be restricted without substantial loss of information (Bentler, 1995) . The LMT tests the opposite, that is, whether any parameters that were set to zero in the model are, in fact, not zero. It tests the effect of adding free parameters to a model (Bentler, 1995; Byrne, 1994) . It is suggested that, although these post-hoc modifications are influenced by chance, the information can be useful in providing insight to variations of the hypothesized model. Changes are usually advised only when theoretically or logically justified.
Results
Psychometric properties of measurement tools
The results of the CFA on TEOSQ supported the factor structure (χ 2 = 208.53, df = 64, p <.001, CFI = .935, GFI = .911, AGFI = .870, SRMR = .067 and RMSEA = .085, 90 percent CI of RMSEA = .072 to .096). Cronbach's alpha coefficients were .85 for task orientation and .92 for ego orientation.
A hierarchical confirmatory factor analysis with four first-order factors (Learning, Improvement, Stable and Gift) underpinning two second-order factors (Incremental and Entity) achieved a model fit of: χ 2 = 100.16, df = 51, p <.001, CFI = .973, GFI = .954, AGFI = .930, SRMR = .050 and RMSEA = .053, 90 percent CI of RMSEA = .038 to .069. Cronbach's alpha coefficients showed that both incremental beliefs and entity beliefs were internally consistent (alphas were .87 for incremental and .83 for entity, calculated based on all the items representing the latent factor). The alpha coefficients for Leaning, Improvement, Stable and Gift subscales were . 79, .87, .74 and .81, respectively. A confirmatory factor analysis was carried out using the maximum likelihood estimation procedure to examine the factor structure of the PLOC. The fit indices were satisfactory and supported the proposed four-factor structure: χ 2 = 191.91, df = 71, p < .001, CFI = .935, GFI = .914, AGFI = .867, SRMR = .049, and RMSEA = .083, 90 percent CI of RMSEA = .070 to .096. Cronbach's alphas for external regulation, introjected regulation, identified regulation and intrinsic regulation were .87, .65, .73 and .86 respectively. It should be noted that the alpha for introjected regulation was just below the typically accepted level of 0.7. Due to the theoretical relevance of the construct, we retained this subscale in the present study. However, results pertaining to this construct should be interpreted with caution. The four types of behavioural regulations were correlated according to a simplex-like or ordered correlation structure (see Table 1 ), supporting the underlying continuum of autonomy. This provides justification for the use of RAI. 
Descriptive statistics
The means, standard deviations and correlations between the key variables of the overall sample are shown in Table 1 . Overall, the female students had high task orientation, incremental beliefs and RAI, and moderately high levels of perceived competence and ego orientation. They also reported high level of enjoyment in PE classes. Task orientation was highly related to incremental beliefs, RAI, perceived competence and enjoyment, and moderately correlated with ego orientation. Ego orientation was found to be positively related to perceived competence and enjoyment but only moderately. Incremental beliefs were positively correlated with RAI, perceived competence and enjoyment. Entity beliefs, in contrast, were negatively related with incremental beliefs, RAI and perceived competence. RAI was positively related to perceived competence and enjoyment.
Structural equation modelling
The results of the structural equation modelling produced the following indices: χ 2 = 253.05, df = 176, χ 2 /df = 1.44, p < .001, NFI = .921, CFI = .973, GFI = .930, AGFI = .906, SRMR = .056 and RMSEA = .039, 90 percent CI of RMSEA = .028 to .048. The standardized solutions and error variances of the hypothesized model are shown in Figure 2 . Based on the adequacy of most of the fit indices, the proposed model was supported.
Discussion
The purposes of the present study were to examine the factor validity of the CNAAQ-2 and the network of relationships between sport ability beliefs, goal orientations, perceived competence, RAI and enjoyment among girls in PE. The results confirmed the hierarchical factor structure of the CNAAQ-2 and internal consistency among Singaporean sample. This is consistent with the previous study . In addition, the results in general showed that female secondary school students scored high in incremental beliefs, that is, they tended to endorse the beliefs that sport ability is changeable and can be improved through training. They also reported relatively high task orientation, and felt relatively autonomous to participate in PE classes. In the correlational analysis, incremental beliefs were positively associated with task orientation, RAI and perceived competence. These students also reported high enjoyment in their PE classes. Previous studies have shown that incremental beliefs, task orientation, RAI and perceived competence are strong predictors of enjoyment (Biddle et al., 2003a; Spray et al., 2006) . Entity beliefs, however, are found to be negatively related with RAI and perceived competence. The results provided consistent relationships between sport ability beliefs, goals, RAI and enjoyment, which are in line with previous research that examined sport ability beliefs and feelings of self-determination (e.g. Kasimatis et al., 1996; Ntoumanis, 2001; Sun et al., 2001 As indicated from the results of the structural equation modelling, task orientation was best predicted by an incremental belief, that is, a belief that sport ability can be improved as a result of periods of learning and practice. These findings are consistent with previous studies and the theoretical predictions (Dweck and Leggett, 1988; Sarrazin et al., 1996; Spray et al., 2006; Wang et al., 2007) . In addition, task orientation and perceived competence also had strong and positive impact on RAI. The impact of entity beliefs and ego orientation on RAI were not strong. These findings support the theory in that task orientation promotes self-determination (e.g. Biddle and Wang, 2003; Deci and Ryan, 2000; Ryan, 1982) . The unexpected result was the low path coefficient between entity beliefs and ego orientation (β = .14, p < .05), compared to the coefficient between incremental beliefs and task orientation, among this group of girls. In Biddle et al.'s (2003a) study with a British sample (N = 2969), the path coefficients were found to be β = .40 (p < .05) for the high competent group and β = .12 (p < .05) for the low competent group. This discrepancy in results may be a reflection of the differences in cognitive processes among females, compared to their male counterparts. It is recommended that future studies examine the underlying mechanism between entity beliefs and ego orientation among girls.
The findings of this study shed light on girls' motivation in physical activity in a PE context. The key psychological variables used in this study could explain a total of 88 percent of the total variance in enjoyment (R 2 = 1 -(.35) 2 , see Figure 2 ). Overall, this supports the usefulness of integrating the three theories in increasing the predictive ability of the outcome variables.
The presence of the RAI in the proposed model added to our knowledge on the motivation of girls in PE. First, RAI had a direct impact on enjoyment. This finding supports self-determination theory in that intrinsic motivation will increase if the behavioural regulation is more autonomy or self-determined Ryan, 1985, 1987) . Second, the results showed that perceived competence could directly impact relative autonomy. This is in accordance with self-determination theory (Deci and Ryan, 1987; Ntoumanis, 2001 ). In the motivational sequence model proposed by Vallerand and Losier (1999) , the effects of social factors on motivation are mediated by perceptions of competence, autonomy and relatedness. Therefore, high perceptions of competence will result in more self-determined behavioural regulation, thereby leading to positive cognitive, affective and behavioural consequences.
Overall, the present study offers some useful ideas for promoting enjoyment in PE and physical activity. First, it is important to promote incremental beliefs among female students in physical activity settings. Through focusing on the malleable aspects of sport ability, girls are more likely to adopt a mastery approach in taking part in sport or physical activity. In addition, incremental beliefs could lead to an increase in perceived competence. Research has shown that, although sport ability beliefs can be relatively stable personality traits, they can be highly dynamic as well (Dweck, 1999) . In other words, individuals may have preference for one belief over another, but they also understand the opposing belief and sometimes endorse it, depending on situational factors. Thus, PE teachers should focus on increasing students' incremental beliefs and downplay the role of entity beliefs. Second, PE must provide an enjoyable experience such that students do not feel that they are taking part in PE because of external rules or feeling of guilt. The results of the present study showed that, when students were more self-determined or intrinsically motivated, they enjoyed their PE experience more. These could be important in increasing their likelihood in physical activity participation. PE teachers should aim to promote more self-determined form of motivation and competence in their students during PE lessons. This, in turn, may foster intrinsic motivation to engage in physical activity outside PE lessons. In a recent study, Hagger and his colleagues (2005) proposed a transcontextual model and showed that perceived autonomy support in PE predicts autonomous motivation, intentions and behaviour in leisure-time physical activity context outside school.
In summary, this study provides support for the hierarchical measurement model of the CNAAQ-2 among the Singaporean sample and sheds light on the combined roles of sport ability beliefs, achievement goals and self-determination theory in the promotion of enjoyment among female secondary students in structured physical activity settings.
Finally, there are limitations in this study which need addressing in future research. First, this study measured the dispositional goal orientations of the students without taking into account the perceived environment (climate) or situational goal orientations. It would be of interest for researchers to examine these relationships in order to gain a more complete picture of the different factors affecting motivation. Second, this study did not look into the approach-avoidance dimension of achievement goals (Elliot, 1997; Elliot and Church, 1997; Elliot and Harackiewicz, 1996; Wang et al., 2007) . There are studies that have argued that a full account of achievement goals in various settings requires attention to the approach-avoidance distinction in addition to the ego-task difference. Therefore, it would be of interest to investigate the differences between the different combination of goal profiles with sport ability beliefs and self-determination on intrinsic motivation. Third, this study used RAI as the composite score of the different regulatory styles. Koestner and Losier (2002) have argued that future research should focus on distinct regulatory styles to tease out the relative contribution of each type of motivation. Finally, the design of the study was cross-sectional and non-experimental. Future studies need to test the causality of the psychological variables through experimental design or longitudinal studies.
Résumé
Incitation au plaisir de pratiquer en éducation physique pour les filles: impact des objectifs, des convictions et de l'auto-détermination Cette étude a porté sur le réseau de relations établi entre les convictions de capacité sportive, les objectifs de réussite, l'auto-détermination et le plaisir à pratiquer des lycéennes en éducation physique scolaire. Des élèves (n = 343) d'un lycée pour filles de Singapour ont participé à cette étude. Elles ont été évaluées sur leurs convictions quant à leur capacité sportive, les orientations de leurs objectifs, leur relative autonomie, la perception de leur compétence et leur plaisir de pratiquer l'éducation physique. Il a été établi que le niveau de conviction était prédictif de l'orientation de leurs objectifs. De plus, l'autonomie relative, l'orientation de la tâche et la compétence perçue ont également un impact fort et direct sur leur plaisir à pratiquer. En définitive, cette étude offre une réflexion intéressante sur l'incitation au plaisir dans la pratique de l'éducation physique et de l'activité physique chez les filles.
Resumen
Promoción de la diversión en las clases de educación física femenina: El impacto de los objetivos, las creencias y la auto confianza El estudio examina el taller de relaciones entre habilidades deportivas, creencias, objetivos planteados, auto confianza y divertimento de las estudiantes femeninas en la educación física escolar. Participaron en este taller (n = 343) chicas, estudiantes de un colegio femenino de Singapur. Fueron evaluadas sobre habilidades deportivas, creencias, orientación de los objetivos, autonomía personal, auto confianza y disfrute o diversión en las clases de educación física. Los resultados establecieron un incremento significativo de que la consecución de objetivos, que mejoraba el nivel de creencias y la relación entre la autonomía personal relativa, la competencia personal percibida tenía una fuerte influencia y un impacto directo sobre el grado de satisfacción personal en el as clases de educación física. Además, este estudio, aporta algunas ideas significativas sobre la promoción de la satisfacción y el divertimento personal de las alumnas en clases de educación física y actividades físicas.
